In Bangladesh, nearly 10.5 hundred thousand individuals may have autism. Recent figures released by the CDC (2012) show that autism spectrum disorders (ASDs) now affect 1 in 88 children. Cognitive impairment, limited adaptive skills, and severe social impairment as seen in Autism Spectrum Disorders (ASD) thought to be associated with poorer health related quality of life (HRQoL). The objective of the study was to measure HRQoL and cognitive functioning in a group of autism Spectrum Disorder (ASD) children and to relate HRQoL with their socio demographic characteristics and cognitive functioning from parents' perception.
Introduction
Autism Spectrum Disorders (ASD) are cognitive and neurobehavioral disorders, having three core features: deficits in socialization, deficits in verbal & nonverbal communication and restricted and repetitive patterns of behaviours. 1 HealthRelated Quality of Life (HRQoL) is a comprehensive approach to measure health outcomes which is a subjective term that emphasizes happiness and overall wellbeing as they relate to conditions that have a multidimensional impact, such as Autism Spectrum Disorders (ASD). 2 In Bangladesh, nearly 10.5 hundred thousand individuals may have autism. 3 In the Institution for Paediatric Neuro-disorders and Autism (IPNA), at Bangabandhu Sheikh Mujib Medical University only 12 children attended with autism in the year 2001, which increased to 105 children in 2009 suggesting increase in prevalence, more awareness amongst parents and probably improvement in screening and diagnosis of autism spectrum disorder. 3 ASDs regularly experience severe difficulties especially in interpersonal relationships and often appear as solitary in their familial and social milieu. HRQoL was found lower among children with ASD and psychotropic medications often contribute some extra score to make it better. HRQoL was also found correlated with severity of disorder and the age that the first signs appeared. 4 Furthermore, recent studies confirm, that higher cognitive scores do not necessarily reflect better adaptive skill in children with ASD, thus leading to considerable impairment in everyday life. 5 Over one third of children with ASD have some comorbid ADHD (attention deficit hyperactivity disorder) symptoms, and that the presence of ADHD symptoms is related to greater problems in adaptive skills and poorer overall HRQoL. 6 Age-appropriateness and population specificity, multidimensionality are key issues to predict QoL reliably. For example, a child may enjoy a high level family functioning but his school functioning stays stumpy. Thus, the child's overall QoL may not accurately portray the level of overall subjective well-being. 7 In addition, parent proxy and children's self -assessment showed poor agreement suggesting that they were counting different aspects of HRQoL. The possible reasons for these differences were pointed to parental stress and quality of the parent-child relationship. 8, 9 The PedsQL (Pediatric Quality of Life Inventory) 4.0; Verni1998, is a modular instrument for ensuring health-related quality of life (HRQoL) and the PedsQLTM cognitive functioning scale has been utilized across numerous paediatric chronic conditions.10 Studies revealed quality of living and cognitive functioning of the children having ASD depends on various parental and ASD related characteristics. ASD related characteristics like schooling, verbal communication, taking any other medication, formal education also has effect on the quality of life and cognitive development of autistic children. Although limited studies related to HRQoL of children with ASD has been conducted in our country, it is shown that these associations would be particularly strong for aspects of HRQoL related to psychosocial health rather than physical health and children with higher levels of total behavior problems would have poorer HRQoL. [11] [12] [13] [14] The objective of the study was to measure HRQoL and cognitive functioning in a group of institutional children with ASD in Dhaka city, to relate HRQoL with socio demographic characteristics of ASD, and analyse the relationships between HRQoL and cognitive functioning of these children from parents' perception.
Materials and Methods
This cross sectional study was conducted to assess health related quality of life and cognitive functioning from the perspective of parents of purposively selected 2-18 years old school aged autistic children from January to June 2014. Assuming 95% confidence and 80% power, and observing a HRQoL mean of 66.40 and standard deviation 20.00 from literature review 2, the estimated sample size was 142 (using sample power IBM). Enrollment of 149 respondents from five specialized institutions of Dhaka city for the purpose. Simple random sampling technique was employed. The school registers served as sampling frame. Researcher enrolled 149 mothers from five specialized schools (Proyash, School for Gifted Children-lalmatia, Alokito SishuMohammadpur, AWF -Mohammadpur, Kids Care -Banani) of Dhaka city within the data collection period. After selecting cases from the school register, an informed letter was also issued from the principal of the institute to the mothers of the autistic child in the conference hall of the school where they were requested to participate in the study by informing about the objective of the study in detail and briefing them about the contents of the questionnaire. A total of 236 mothers were requested to give consent for face to face interview, off whom 149 agreed to participate in the study. Data were collected by face to face interview with a semistructured questionnaire. Cases were excluded on refusal to take participate in the current study. Ethical approval for the study was provided by the Bangladesh medical and Research Council, Mohakhali, Dhaka.
Data Collection Instrument Pediatric Quality of Life Inventory 4.0:
Pediatric Quality of Life Inventory 4.0 (PedsQL) (Varni 1998) , is a 23-item questionnaire designed to assess children 2-18 years old. The PedsQL includes four a ge appropriate versions and takes approximately 7-10 min to complete. The PedsQLTM 4.0 Generic Core Scales are comprised of parallel child self-report and parent proxy-report formats. Parent proxy-report includes ages 2-4 (toddler), 5-7 (young child), 8-12 (child), and 13-18 (adolescent), years and assesses parents' perceptions of their children's HRQOL. The items for each of the forms are essentially identical, differing in developmentally appropriate language, or first or third person tense. The instructions ask how much of a problem each item has been during the past 1 month. A 5-point Likert scale is utilized across child self-report for ages 8-18 years and parent prox y-report (0 = never a problem; 1 = almost never a problem; 2 = sometimes a problem; 3 = often a problem; 4 = almost always a problem). Only parent proxy report data for children 6-12 years were collected and utilized for the present study. Items are reverse-scored and linearly transformed to a 0-100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), so that higher scores indicate better HRQoL. Scale Scores are computed as the sum of the items divided by the number of items answered (this accounts for missing data). If more than 50% of the items in the scale are missing, the Scale Score is not computed. The Physical Health Summary Score (8 items) is the same as the physical Functioning Scale. To create the Psychosocial Health Summary Score (15 items), the mean is computed as the sum of the items divided by the number of items answered in the Emotional, Social, and School Functioning Scales. The School Functioning Summary Score (5 items 
Statistical analysis:
Data were entered, cleaned, edited and analysed using SPSS for windows version 20. Categorical data were described as frequency and percentages and quantitative data were stated with mean (SD), median (interquartile range). We compared the difference in scores by ASD sample data applying Student's t test and One Way ANOVA. The direction, degree and form of relationship of Quantitative variables were assessed by Pearson Product Moment Correlation Coefficient. Multiple regression analysis was performed to predict the important factors related to HRQol. The variables showed p value less than .2 in univariate analysis were included in multiple regression analysis model and reported with t statistic, β (beta co-efficient); 95% CI for β and p value. F statistic and model R 2 were also reported.
Result
The socio-demographic characteristics were presented in table I. Out of 149 children, three fourth (n=115, 77.2%) were male and the same proportion (n=113, 75.8%) hailed from nuclear family. They were mostly (n=135, 90.6%) within twelve years of age with a mean (SD) age of 7.8(3.06) years. Sample data showed the average (SD) age of symptom appearance was two years (2.1±.70) while the average (SD) age of diagnosis was around three years (2.9±.97). The differences of average (SD) of HRQoL scores and cognitive functioning scores were examined against the socio-demographic and disease related characteristics of sample children, which revealed no statistical significance (p≥0.05) in the mean (SD) scores between male and female although total HRQoL was better in female (73.72±16.7) and the cognitive functioning was better in male (69.42± 23.6). There were observed no significant differences between the scores by gender, status of formal education, vaccination, taking any other medicine, type of family, mother's education, father's education and consanguineous marriage (p>0.05).
The analysis showed statistically significant difference (p<0.05) between the scores of physical functioning, total HRQoL and school functioning for verbal communication (p˂.05). Moreover, those children with autism in siblings had statistically significant difference in the score of physical functioning and school functioning (p˂0.05). Lastly, there were statistically significant difference between the mean scores of social functioning and psychosocial functioning with mother's occupation (p˂.05). (Table II) 
Discussion
Results of the present study provide support for our research objectives that was to assess Parents' perception of their children's health related quality of life and cognitive functioning using PedsQL-4.0 Generic code scale (parent proxyreport), to determine the socio-demographic characteristics of the respondents and to determine the association between HRQoL and cognitive functioning with socio-demographic factors.
The average total PedsQL score was highest in physical functioning and the area with lowest score was in emotional functioning. The scenario is similar in the study done by Karen Kuhlthau. 2 The study revealed male predominance of the disorder, with male 3.4 times more common than female. Same proportion of sex differences was observed in several large scales epidemiological studies conducted in different parts of the world where Autism (including Asperger syndrome) has been found to be more common among boys than girls. ASDs are almost five times more common among boys (1 in 54) than among girls (1 in 252), and could be because of genetic differences between the sexes, or that the criteria used to diagnose autism are based on the characteristics of male behaviour. 16, 17 The analysis revealed no statistical significance in mean score differences between male and female. Although all domain scores of HRQoL were higher in female and the cognitive functioning was better in case of male which was supported by other study results. 10 [fig1]
In the present study, younger age group comprised of the highest proportion of samples. Parents of younger children consistently reported higher HRQoL scores than parents of older children. The age of the child showed no statistically significant difference between their HRQoL scores which was found similar in another study conducted addressing this issue. 2 Research has shown that a diagnosis of autism at age two can be reliable, valid, and stable at later childhood.18 More children are being diagnosed at earlier ages-a growing number of them by age three. Still, most children are not diagnosed until after they reach age four.19 Diagnosis is a bit earlier for children with autistic disorder (4 years) than those had ASD (4 years, 5 months), and diagnosis is much later for children with Asperger Disorder (6 years, 3 months) 10 which is analogous to our study finding where the mean age of diagnosis was found to be around 3 years. Age at diagnosis was found to have correlation with cognitive functioning 10 and age of symptom appearance was found correlated with HRQoL. In the present study majority of the children were from nuclear family while the total PedsQL score and cognitive functioning were observed with no difference between them.
The study result revealed no correlation of HRQoL and cognitive functioning with parental 16 Other studies identified maternal age possess more risk than paternal age for the development autism and for their poor quality of life . 19, 20 In this study, most of the parents were educated and there were no significant difference between the scores by educational status. This was due to the fact that, children experienced good social and psychosocial health those had their mothers involved in no occupation. On the contrary, the total PedsQL score, physical functioning, social functioning and cognitive functioning was low in those children's mothers were teacher, doctor or engineer. Father's occupation did not show any significant differences with the scores in univariate analysis. This parental occupational relationship with the HRQoL and Cognitive functioning revealed reverse in multiple regression analysis indicating father's occupation significantly related to children's life quality when adjusted for other factors.
Parents' consanguinity was found less frequent in our study than an Arabian study where it was shown to have a significant relationship with autism. 21 The study showed total PedsQL and cognitive functioning was better in children whose parents had history of consanguineous marriage. This might be due to the fact that the consanguineous family usually possessed better family functioning than their non consanguineous counterpart that might influence the child's life quality.
The proportion (n=10, 6.7%) of affected siblings of autistic children matches with the finding in other study. These children possess better HRQoL and Cognitive functioning though not statistically significant. This may be due to the child gets more learning capacity from his family environment and he gets a company to learn and share properly and the parents can take care of him specially. 2 In our study a number of children were found to be non-immunized or incompletely immunized may be due to misconception. The mean score was better in those who had history to take incomplete vaccination. The available epidemiologic data suggest no link between childhood vaccination and autism -these data offer no reason why immunization should be avoided or postponed in this regard. 3, 22 If we confer about autism related symptoms less than fifty percent of the children could not communicate verbally and a similar percentage was found to be so in other study. The children who could communicate verbally showed a better functioning in the total PedsQL, physical functioning and school functioning. However, it was not significant in case of cognitive functioning though they performed a better score in this sector. Whether the children could speak or not their mean duration of schooling was three years. But shockingly there found no relationship in HRQoL and cognitive functioning in children with Autism with duration of schooling. It is suggested that the measurement of HRQoL and cognitive functioning in school-aged children with Autism should be considered for routine assessment in clinical practice, clinical trials, and intervention outcome studies. 2, 10, 15, 23 This is may be due to the fact that the selected schools might not provide proper level of intervention to these children which is reciprocal to the findings of other studies which suggested that therapies or interventions could improve HRQoL. 2, 10, 15 In this study one third proportion of children had history of taking any other medicine due to other causes who had better functioning in all aspects. This may be because of the effect of the medication to control their behavioral problems, hyperactivity etc. and some medication thought to have regenerative effect on nerves. 13 In the present study it was found that the children who had better cognitive ability did better with overall HRQoL as there had strong correlation between this two functioning.
This report provided support for other study. 2 Children with good cognitive functioning could better understand their familial and social coherence, attain improved adaptability, enjoy a higher level communication in their own milieu thus enjoy better HRQoL than children with low cognitive functioning state. 10, 24 Children having good cognitive ability performed better in physical functioning, emotional functioning, social functioning, psychosocial functioning as well as school functioning.
Limitation of the study:
There were several limitations in the present study. First, these results represented the collective experience of children and adolescents with ASD who were studying in specialized schools. As such, they might not represent the full range of experience of children with ASD. Secondly, reports of HRQoL were based on parent proxy report, not child self report. Though this was a validated methodology for children, the PedsQL is also commonly administered using child self-report versions. We have chosen only to collect parent report surveys due to the severe cognitive and communication issues faced by a majority of our study sample; most children would not have been able to self-report reliably.9 Finally, results were correlational in nature and causality could not be inferred.
Thus, while we could claim that HRQoL was related to several behavior correlates of ASD, we could not determine whether these behavior correlates caused change in HRQoL or whether some other, unidentified variables were contributing to both.
Conclusion:
Autism prevalence rates showing an increasing trend in Bangladesh and globally. Occupational status of the father, child factors correspond; child's ability to communicate by word, 'age of symptom appearance", and cognitive functioning of ASD children were found related to their quality of life. Thus, it would seem important to design intervention addressing these factors as part of an overall treatment plan ensuring a satisfactory QoL for children with autism.
